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(71) We. COMPAGNIB FRANCA1SB 

DBS PETROLBS, » French corporate body, 
of 5 toe MlcJxftl-Ange, Paris 16 Sold, 
Prance, do hereby declare the Inrcntion, 
for which we pray thai a patent 
may be granted to us, and the 
method by which it b to be performed, 
to be paracularJy described in and by the 
following statement: — 

The present indention U concerned with 
exploratory drfflmn sod mpartioulsr to the 
protection of a drilled bole against caring 
m and ingress of water. 

Known met hods. In sphe ol me progress 
achieved, nil have the coiiunon charac- 
teristic ol protecting the drilled hole against 
earring in of the strata passed through by 
means of tubes which are sent down mm the 
drilling descends, TO. typo of protection 
which b costly, due both to the tone 
required to place the tubes m position and 
die mandhapdgnn involved and to the cost 
of the tubes men; » particularly trouble- 
some in the case where drUhng methods 
known as rotary drilling nsethodi sre em- 
pseyea, because of a toss of power, due to 
rubbing of che drilling tool drive shaft 
against the walls of the bore hole, is added 
to the above disadvantage. This loss of 
power may be nonseverable because this 
shaft may be as much as several miles in 
length. Furthermore, when the tools require 
changing ft ii necessary to raise the drive 
shaft, which comprises lengths of rod 
icrewed one into the other, and unscrew It 
thus increasing the cost mice of mis type of 
protection* 

--IlSJSJ*?* °* tw^oto drilling called 
flextdriiHngr Achieves a net edvexnee over 
rotary methods because the drive shaft tt 
replaced by a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wound up or unwound by means of a 
drum. Ia addHlon, the space taken up by the 
drilling platform can be reduced to ske. 
However this method does not dispense whh 
tbe need to protect the driflcdhole using 
steel tubes to prevent caving m of rise itrstaT 



Furthermore, it Is essential to ensure a 
perfect seal round the flexible hose so as to 
avoid the constdarsble danger if an eruption 
occurs, ^ 
_ According; to one aspect of the present 
mventton there is provided a method of 
exolcratory drilling comprising drilling a 
hole and f^uldmg a totting around ttwwe U 
of the drilled hole simultaneously with 
drnUng of the hole, the tube preventing 
caving In of the straU and ingress of water' 
According to another aspect of the 
present Invention there ii provided a 
n«*hod of exploratory drilling ccmprfaiue 

downwardly through the earth, mourning a 
tubm* around the wall of the drilled hole 
simultaneously with tno downward 

«nfagin of the rtrata and ingress of water, 
Unrein en expandable member carried by 



the drilling tool is expanded UtersUy sMlnst 
*™^ed tubing so as to iwrevenl relative 
^S**?*? }?™**J^**P**d*b member 
4 ~_? l0 t. t " W,x |L ***** * toTC * lr aserted be- 

and the drilling tool to cause the drilW tool 
to progress downwardly. 

Thus, on the surface, instead of having a 
large stock of pipes always available, which 
are assembled one to the other as drilfine 
Progressei. tt » only neceasary to have 
aveOable a stock of mouldlug rnaterlsJs 

from which they are led into a tubing former 
conneoted with and above the drUBag tool 

By use of this method the iSi«5mS 
rupportnd hnmedutety after drfOsog. 

Vie portion of tubteg in the process of 

£5 Uo4 i t *5£ b * ■.4 Bm » which is moulded 
below It. This enables the tubing tobeeX- 
fcctNely protected during its n^ouJdinn 
process because rt Is enough to ensurothat 
the tleove former and drilling tool holder 
sre ettectively sealed for membmg former 
to be protected from the strata^^mTa 
result, all water mgress. . 
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nio«tmtk>n* ^» _ w uwum oj an 
tool of tf, c miohiM of Wgure 

> litJLS^^^FJ 1 " * mtyto * I driving 
turbine or aaolecttic motor. It iMoSSdfcJ 
m«We which m fitted all 

rtfee 
f the 

moulding a tnbing 8 arc iflu*inUed 36 CMure * tanej fromthl 



P*eatkm greater than 2,500 fan ,_h . 

to ta^ti^ grater thuiVocTban 

*" riKMl1 ? Ie» than 70 

n*^* 12 a 5 p %' tubin B » may be made TO 
M* pofrmerUed en ray ream. The thamS 

J^www pdymarbatto* of tho Injected 

Sleeve 6. is tho^ejcaoiple cfaoaen. U a 
"~" "'" * aame 

<*"WMma<»f an mflatahle above. ltMek ™>* 
~*wr« protection of tlaere 6 daSuTiS 

•gghfljr deflate writ, 15 end 
oro2i£2^2!? 1> ^ c,rcuha "Md to mike the 

^^on?«^ ^or 1 ^ 
?*l>m&m of the ha«W?A 
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rait the driifing depth thus 
m lection pressure for the realm at former* 
IS «id 16 which at 30 ban higher then that at 
the bottom. Flexible heies 33 and 34 are 
heated mus ensuring that the viscosity of the 
material Is not lowered. A rah* 37 enables 
the introduction of harden** late a static 
mixer 38 to be stopped. TM* allows italic 
mixer 38 to be drained of hardener, m the 
event of a temporary atop in driUme, before 
valve 39, which controls the feed of rash* to 
injection zones 19 or 30, according to 
whether tubing 8 or sleeve 6 is being made, 
is dosed. It win be understood mat two 
assemblies exist similar to that shown In 
Figure 6> one for the sleeve 6, the other tor 
the tubing 8. # 

Thnj h will be understood mat circuit* 5 
end 7, illustrated la Figure 1, each comprise 
20 two channels, one lorthe ream and the other 
for the hardener, the channel for the latter 
being provided with a valve each as 37 
located on the ialet side ol a static mixer 



10 



ts 



deflated to enable It to lake up a lower 
position as fee reach of injection of oil into 
die part of cylinder 42 located below oiston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 
end of stroke stop 58. the unpulse being 
transmitted by wire 61 to control unit 9. 
Figure 8. As solenoid flap valve control 
circuit* which control hydraulic feed to the 
hydraulic circuits are well kriown details of 
the varlons circuits ensuring inflation and 
deflation of the aleeves have not been 
Illustrated. Thus, daring a period of time 
which may be very short, sleeve 12 moves 
downtoalowerlevfaao^iwlTOttoh^or 
cylinder 42 is close to piston 40, all that St 
necessary is to spply ott under pre siure once 
again inside sleeve 12 and release the 
pressure inside sleeve it to return to the 
mJbual conditions illustrated in Figure 3. For 
this purpose an and of stroke atop 59 may be 
used wakh sends n releasing hnpolse by 
wire 60 to control unit 9 (Nacree 1 aad 8). In 
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such aa 38. Likewise, valves such as 39 Figure 8, then, are found jbe oil circuit 23 
control the flow ol each of the resins and ream supply circuit 5 and 7 and mud circuit 
they are located one in channel 7 near In- 4 consprismaa downehanuel 4n end an up 
iection zone 19 and the Other in chsnnd 5 channel 46 hi zone Z. Figure 7. 

A high pressure pump 45 supplies the oil 



90 



jection zona 
near injection none 20. 

The advancement of drilling and the 
form tog of tubing 8 and Its sleeve 6 are 
carried out as Illustrated dlagammalirany 
In Figure! 3 to 5* In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 la met wim body 10 
and descends with body 10 as a result of oil 
pressure, in the general circuit 23, exerted 
on piston 40, hut with body 10, under the 
control of control unit 9 (Figure 8% Oil 
entering the top part of cvbuder 42 via 
circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
tewviotnimflaflon of the sleeve. Thus, as tool 
2 progresses downwards, body 10 descend! 
relative to sleeve IX Formers 15 and 16 fast 
with body 10 also descend and. dining this 
movement, a certain amount of ream Is 
extruded in none 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of dm heating element 18. whereas resin 
extruded in zone 19» the Sow of which la 
different from the ream used in the making 
of sleeve 6. polymerises near heating 
element 17 to form tubing 8, It is of course 
understood that the cuan title* injected are 
in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 
may be about 10 mm thick and me tubing 8 
about SO mm thick. The control unit 9 
controls the supply of reams* 

The tool continues to advance downwards 
until piston 40 reaches the bottom of 
cylinder 42, Figure 4. This leads so me 
immediate inflation of sleeve 11. Figure 5, 
65 which Isolds the body 10 while sleeve 12 ia 
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necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 lends 95 
to controls CIS, C16 and C22 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls Cll 
and C12 for sleeves II and 12. The assembly 
of circuits 48, 49 and 50 controumn controls 100 
CIS, C16, and G22, and circuits 46 and 47 
controlling controls Cll and C12 are placed 
under the control of the general control 51 
tor advancing or stopping the forming 
machine and In consequence piston 40, the 105 
movement of which depends on the oil led 
vie circuit 41. Circuit 41, serving channels 
G42e and C42» controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel C42e, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to daacend 
simultaneously, and enables, via channel 
C42b % cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and 60 transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
so control the automatic setting in motiOm of 
the inflating and deflating operations for 
sleeves 11 and XI via control channels 46 120 
and 47. The mud circuit 4 is aba placed 
under the control of eoairols CE, CP and 
CO for three valves R. F, C (Figure 7), these 
controls being placed tinder the control of 
control unit 51 by channels 64, 65 and 66, 125 
Valves B and F may be closed in the event of 
die forming machine being stopped or due 
so detection of a high pressure none by 
detector 53 coupled to control unit 51 by 
C53. In this flhtstratkm, the none Including 130 
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tho tub© making machine, *ik3 (he bifletable 
*Jf«ves, his been indicated by Ibo letter Z. 
• The moulding xooc has been indicated by 
tho latter M. As far as the mud circuit n 

lo coatrol of cantrob C35, (Stand C'35, 
10 aa watt as controls C37 and C'37 

controlling y»Ives 37 for the hardanar 
^attsaadC39andC'39eo2itrnian 8 TalTaa 
39 for Oka resins soppty. A channel 54 
ic ?S??*^^atooi unit 51 to controk C35 to 
15 C 36 tbnabtfaafrg tho roan flow under a 
< r°* t ? 1 to thc of advance by 

any desired method, channel C53 also 
enabling this flow to be brought uadcr »' 



the bottom of the drfUln*. Thus the 
retractable tod 2, during Hi descent, ad- 
jnnces tti head gradually down wards huh© 
tubbig and cuti a wall m a truncated shape 
"~ protecting sleeve. 

natively be candsdo^t by aeork^ ticevT 
^ "^f^ring located jmt^vo^fce 
toojU If a cement plufc has been 



contaol relative to the pre**%xe%risthix at 
20 the bottom of the drilW traeanut^- 
pressure sensor 53 by any desired 
Control unit SI it operated^ 
from the surface by fine T. 

25 C S3 has been flautrstcd follow a special 
connection the object of which i. to seed. 

tfi f ot *?f* tion ^,OT»nim the tlowof laelns lo 
?S * to ?P*i 411(1 cf heating elements 

17 antf IB of formers 15 and 16 to be 
gwrogod oft by means of connection 56 for 
controlling the cdosure of the mud circuit 

k Baad £ »cd by incens of oonmxrtian 

57 for oontroUmc the Inflation of iUmm t i 
and 12. with tEe objecTo? k*UnT\hi 
machine and proceeding to insert a cement 
plus. 

f Ai these various circuits can be of any 
40 form and as they are not part of the in- 
dention insofar as the appbsauon of the 
inms, which can be obtained from trade 
soiffcea, is concerned, it has net been 
deemed necessary to illustrate In detail 
45 each control, whose structure iney take any 
form. The control of ream flow Bouts such 
5°J" *P * of increase of 10%. Thus, 
even If the bore hole passes throuch an 
underground cavern wWch may be^retent 
50 ^2*?*?^ Am inmesae In resin floVwS 



, # r ~.r — — uu peon 
. It b broken ap by means of the 

JSStJS? i^v™ ?* hottota 

^mtabted by the chumps on Che 



tool. _ _ 

toactoe In the conventional way. When 
t°™ff,J 5 ******* the point where the 
2S5S^n_.Jf ortl0 ? ^™™enccs, resin is 
hxjected wf^t fexuVner thus forcing out 
fa mud, then the controli are set for the 
feed of hardener and resin. While the 
michlnc is descending and as soon u 
tornter 16 reaches ih* bottom endof the 
truncated oc*xo, the controls ire set for 
formlng the outer sleeve. In this manner ■ 

tuhtag and a new section of tubing, the end 
^1™\**™> W« M [between two 
*nmcatad layers of tubing resin. Thus the 
«fChme : constructed enables a perfect 
tebing jednt to be made after anta- 



70 



75 



80 



85 



90 



onfr W to a fflgnt iccxease in sleeve end 
tubing fhictnseeee to mo region of the 
cavern. Again it will be noted thai althouah 
« ff ch i GWIWM are oroauy filled with watcrTS 
55 U always possible Id make the sleeve 
^^f.^^^.^Wof ft. srfectedto 
be able to polymerise In water. A* the tuning 
kjF«<*^ t ^the sleeve, me tubing cai 
^ «ifl be # mouided normally. ^ 

^mlener U sh^^ by means of valvm 37 
and the rasfa ta^cute are drained of her* 
anscr. U druung recommences, a start k 
made by machining the Inner wall of ml 
ofmTSbmg a^ ^ ^ 



It self-evident that the tbermohardeslnjt 9S 

ti^eve and tubing c»n be of any sort 
prided that matr mechanical pjoperSi 
are snmcient to take the pIscToi^S 
ventlonai tubing. Thus the invention en- 100 
compasses Urn case of forming a tubing 8 
atfthoat mating a sleeve 6. ^ 

In addition to the abore-rnonttoaod 
appUcaito»^tt^ 

with d rnnttau eous forming of tubing Ton- 105 
^o usly.tix e stopping and 5 foe restmui of 
^ aSvance, the is^clunV^an 

also b e need to make the internal amevemg 

K^^Ae controls iSor advancing the 
*°Sf zSSES** 1 ^? by « oa B» of sleeves ft, 12 

previously formed pc*SonT ^ 

WHAT WB CLAIM IS>— 

l^A method of exploratory drilEna 120 
ftanprhuiig drflUng a holTand mcmldingi 
tMig around the wall of the drilled hole 
«*^aoousIy of the liole. the 

^^even^ig cavhig m of dm strata and 
mgreas oi water. * 

« JLi!i- me £.m_ 01 «*PJora*ory dHUmg 
eontortalng drWrng n hole by waumS 
downwardly toSh dearth 
moulding a tubing around the wall of the 
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drilled hole iliaulteuooasly with the 
dowmrajd movement of the drfiline tooL to 

f^^L** . fto drilling tool k expended 

jwwt wlirtw oovwnwi between Che 

toroe It sxerted between fee atatlonerr 
expandable member end a* dda«g SSoH? 
cjm^the drilling tool to 

*™*nd the w*U of flu, d^Sed W^hS 
dpwnwj^d^p«r»llel to tfie drlllng uii. 
which the mouldeble materiel it e (herein* 

^3^J n £^ **** * ***<* after 
•rWon to harden the extruded tubing. 
A aM*od mecording to cluhn Vit 

dew dtowtlr egata thewSl oiSTaieS 
>**> prior to aooldteg ol die tuHn* 

7. A method eoeordlng to claim 6, In 
yttoh moulding «rf the iKv. h eaniod'JS 

method aooonflnf to either cfafan 6 
m- claim 7, in which the material forth. 
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bod,, » weed wutaMe anmSr «w 

to cemtroi the moTa»tQt of the »ooood 
amildar •Icere with reepeet tbiff 

19 2l A f 1 *^ 0 eccording to either olefam 

Sj^jjgfe «nd poeticmed l>elow*e 
£E3L™ ler ' ^ ■l»«nre former having an 

*T% H £* '•f«n« aleeve mooting meteinU 
12 to A^f^ftVS??^ to a* claim* 

S5£5£=- 
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*~ ^ tl !^ ,ITOOfdJ aB to nny of claim* 6 

£e!«J? w ?° l1 *° ^^ofmedee^b 
Redout tcreen*d*c££c k ftegSS^o? 

widxaowted below the 

*** hejing en injection ncmont lb 
lower end end « feed dnmH for letting 
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18. A machine according to daim 13 or 
etemhm Mag pcotldei ^ °" *° 

13 to »?^SS to nr of oUma 

i«^ 1 ^ 6hbie ^ 
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pressure In the bottom of a bole being 
drilled sod tor continuing the flow of 
moulding mmterlaL 
22. A machine according to claim 21 
5 when dependent on claim 19, in which said 
control means Is adapted to act on reception 
of an Impulse from the pressure sensor such 
that, when Ibc pressure sensed by the sensor 
exceeds a predetermined vane, said control 

10 means cansei the delivery oi mud to the drill 
tool and to stop, both the sleeves to inflate, 
the or each fmruenex dcHvery valve to close, 
the or each delivery veto for the moulding 
material to close at the outlet from the or 

IS each static mixer once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a halt to 
the machine's progress downwards. 

23* A machine according to any of cbnm* 

20 2o to 22, In which aald control meaas in- 



cludes means for automatically setting in 
motion the inflation of the first sleeve 
deflation of the secosul sleeve an£ its 
descent under the control of a first end of 
stroke stop In said hydraulic jack, a second 25 
end of stroke rtop being connected to means 
for setting In morion Inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic Jack* 30 

7A. A method of exploratory drilling 
sabstantlaQy as herein described. 

25, A machine for exploratory 
sntutanuajry as herein described 
reference to the a cc o mp anying drawings. 35 

A. A. THORNTON & CO*. 
Northumberland House, 
303-^306 Hlgh^Ifrlborn, 
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